Expression of the small heat shock protein family in the mouse CNS: differential anatomical and biochemical compartmentalization.
The small heat shock proteins (sHsps) are a family of molecular chaperones defined by an alpha-crystallin domain that is important for sHsps oligomerization and chaperone activity. sHsps perform many physiological functions including the maintenance of the cellular cytoskeleton, the regulation of protein aggregation and modulate cell survival in a number of cell types including glial and neuronal cells. Many of these functions have been implicated in disease processes in the CNS and indeed sHsps are considered targets for disease therapy. Despite this, there is no study that systematically and comparatively characterized sHsps expression in the CNS. In the present study we have analyzed the expression of this gene family in the mouse brain by reverse-transcriptase polymerase chain reaction (RT-PCR), in situ hybridization and Western blotting. Gene expression analysis of the 10 known members of mammalian sHsps confirms the presence of 5 sHsps in the CNS. A distinct white matter specific expression pattern for HspB5 and overlapping expression of HspB1 and HspB8 in the lateral and dorsal ventricles of the brain is observed. We confirm protein expression of HspB1, HspB5, HspB6 and HspB8 in the brain. Further subcellular fractionation of brain and synaptosomes details a distinct subcompartment-specific association and detergent solubility of sHsps. This biochemical signature is indicative of an association with synaptic and other neural specializations. This observation will help one understand the functional role played by sHsps during physiology and pathology in the CNS.